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0 011 372 

l-Acy)oxyphenyl-1,2-diphenylalkene derivatives, processes for their manufacture and a pharmaceutical 

composition containing these derivatives 

This invention relates to triphenylalkene derivatives which possess anti-oestrogenic activity. 
According to the invention there is provided an alkene derivative of the formula: — 
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wherein either is a hydrogen atom or a lower alkyi radical and is a lower alkyl radical, or R^ and 
are joined together with the adjacent nitrogen atom to form a heterocyclic radical, n is 2, 3, 4, 5 or 6; 
is a halogen, atom or a lower alkyl radical; R^ is a hydrogen or halogen atom, or a hydroxy or lower alkyl 
or lower alkoxy radical, or is the buta-l,3-dienyl radical such that together with the benzene ring it 
20 forms a naphthyl radical, or R* has the formula — OCOR^; and R^ is an alkyl radical of 1 to 10 carbon 
atoms or an alkoxyalkyi radical of 2 to 10 carbon atoms, or R^ has the formula 



25 




wherein m is 0, 1 , 2, 3 or 4, wherein R^ is a hydrogen or halogen atom or a cyano, lower alkyl or lower 
30 alkoxy radical and wherein p is 1 , 2 or 3; or R^ has the formula — NHR', wherein R' is an alkyl radical of 
1 to 10 carbon atoms or R^ has the formula 



3S 




wherein m, p and R^ have the meanings stated above; or a pharmaceutically-acceptable acid-addition 
40 salt thereof. 

It is clear that a compound of the invention can exist in the form of a cis or a trans isomer in which 
the designation cfs or trans refers to the relative positions of the acyloxyphenyl radical, and the phenyl 
radical bearing the group R*, about the double bond. The as and trans isomers may be distinguished by 
the magnetic resonance signals of the protons in the — OCHj — group of the — 0(CH2)nNR^R^ side- 
<s chain, the signals of these protons in the cIs isomers occurring at lower field than of those in the corres- 
ponding trans isomers. This invention includes both c/s and trans isomers and mixtures thereof which 
possess the above properties, it being a matter of common general knowledge how to separate cis and 
trans isomers and how to detemiine their anti-oestrogenic and oestrogenic activity. 

R\ R^ R^, R^ or R® when it is a lower alkyl radical is an alkyl radical of 1 — 4 carbon atoms, for 
so example a methyl, ethyl, n-propyl, isopropyl or a butyl radical. 

R^ and R^ when they are joined together with the adjacent nitrogen atom to form a heterocyclic 
radical form a 5- or 6- membered nitrogen-containing heterocyclic radical optionally including an 
oxygen or sulphur atom as a second hetero-atom, for example a pyrrolidino, piperidino or morpholino 
radical. 

ss A particularly suitable value for R', R^ or R® when it is a halogen atom is, for example, a fluorine, 
chlorine or bromine atom. 

R"* or R^ when it is a lower alkoxy radical is an alkoxy radical of 1 — 4 carbon atoms, for example a 
methoxy or ethoxy radical. 

A particulariy suitable value for R^ when it is an alkyl or alkoxyalkyi radical is, for example, the 
60 methyl, ethyl, isopropyl, hexyl, decyl or methoxymethyl radical.. 

A particularly suitable salt is, for example a hydrochloride, sulphate, phosphate, acetate, tartrate 
or citrate. 
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A preferred compound of the invention has formula I given above wherein and are both the 
same lower alkyl radical, preferably the methyl or ethyl radical and especially the methyl radical, 
wherein R^ is a lower alkyl radical, preferably the methyl, ethyl or n-propyl radical and especially the 
ethyl radical, wherein R* is hydrogen or ts a halogen atom or a lower alkyl or lower alkoxy radical, 
s preferably the fluorine, chlorine or bromine atom or the methyl, ethyl or methoxy radical, and especially 
such a radical in the 4-position, wherein R^ is the methyl, ethyl, isopropyt, t-butyl, methoxymethyl, 
phenyl, 2-tolyl, 4-tolyl, 2-ethylphenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 4-bromo- 
phenyl, 4-methoxyphenyl, 4-cyanophenyl, benzyl, methylamino, propylamine or anilino radical, 
and wherein n is 2, 3, 4 or 5, preferably 2, or is a pharmaceutically-acceptable acid-arfdition salt 
10 thereof In general, trans-^'isowers are more active than the corresponding c/s-isomers. 

Particular compounds of the invention are set out in the Examples, and preferred compounds are 
1 _ (p _ j5 - dimethylaminoethoxyphenyl) - trans - 1 - p - acetoxyphenyl - 2 - p - tolylbut - 1 - ene, 1 7 (p - 
^ - dimethylaminoethoxyphenyl) - trans - 1 - p - acetoxyphenyl - 2 - phenylbut - 1 - ene, 1 - Ip - ^ - 
dimethylaminoethoxyphenyl) - trans - 1 - p - benzoyloxyphenyl - 2 - phenylbut - 1 - ene, 1 - {p - - 
IS dimethylaminoethoxyphenyl) - trans - 1 - p - propionyloxyphenyl - 2 - phenylbut - 1 - ene, 1 - (p - ^ - 
dimethylaminoethoxyphenyl) - trans - 1 - p - acetoxyphenyl - 2 - p - ethylphenylbut - 1 - ene and 
1 _ (p _ p - dimethylaminoethoxyphenyl) - trans - ^ - p - benzoyloxyphenyl - 2 - p - tolylbut - 1 - ene. 

A compound of formula I may be obtained by the processes which are applicable to the manu- 
facture of analogous compounds. Thus, for example, an afkene derivative of the formula: — 



20 
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30 




(II) 



wherein H\ Rl R* and n have the meanings stated above (which alkene derivatives are mostly 
described in European Specification No. 0,002,097 or are otherwise known compounds, or may be ob- 
36 tained by analogous methods to those known or described in said Specification) may be acylated with 
an acylating derivative obtained from an acid of the formula R^COOH; wherein R^ has the meaning 
stated above, or, when R^ has the formula — NHR^ may be reacted with an isocyanate of the formula 

R^NCO, u J 

A suitable acylating derivative is, for example, an acyi chlonde or an acid anhydride. 
40 Altematively, an alkanol of the formula: — 

R^r2n.(CH2)^.O...^^C(OH).CH „„) 



45 



50 ' 5 

OCOR 




wherein R\ R^ R^ R*, R^ and n have the meanings stated above, may be dehydrated with an acid, for 
example hydrochloric acid, conveniently in a solvent, for example ethanol, at a temperature of from 

55 20°C. to 80°C. . . . ^ . u 

The alkene derivative so obtained may be in the form of a mixture of the cis and trans isomers. It 
desired, the individual isomers may be obtained by fractional crystallisation of the mixture, or by 

chromatography. , , . . . ^ - 

The starting material of fomnula 111 may be obtained by the acylation with an acylating denvative, 
60 for example an acyl chloride or acid anhydride, obtained from an acid of the formula RH^OOH, wherein 
Rs has the meaning stated above, of the corresponding hydroxy compound (which hydroxy compounds 
are mostly described in European Specification No. 0,002,097, or are known compounds, or may be 
obtained by analogous methods to those known or described in said Specification). 

An alkene derivative of the invention in free base form may be converted into an acid-addition 
65 said thereof by reaction with an acid. 
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- The anti-oestrogenic activity of a compound of formula I has been demonstrated by its effect in 
preventing implantation of the fertilised ovum when administered orally to rats on day 4 of pregnancy. In 
this test, each of the compounds showed substantial activity at a dose of 0.2 mgykg. and a prefer rred 
compound showed activity at a dose of 0.01 mg/kg, this compound therefore being substantially more 
s active than tamoxifen. Anti-oestrogenic activity can also be demonstrated by inhibition of oestradiol- 
induced vaginal cornrfication in ovariectomised rats, and by inhibition of uterine growth when given 
concomitantly with an oestrogen to Immature female rats. 

The weak oestrogenic activity of a compound of formula I has been demonstrated by its effect in 
producing comified vagina smears in spayed rats when administered orally once daily for 3 days. In 
to this test, each of the compounds showed oestrogenic activity only at a dose substantially greater than 
that required to produce anti-oestragenic effects. 

A compound with the above pharmacological properties is of value in the treatment of the same 
conditions in which tamoxifen is beneficiaL in particular, in the treatment of anovulatory infertility and 
in the treatment of breast tumours. 
fs When used to produce an anti-oestrogenic effect in warm blooded animals, a typical daily dose is 
from 0.05 to 1 mgykg. administered orally or by injection. In man this is equivalent to an oral dose of 
from 5 — 80 mg/day. In use, tamoxifen has been administered orally at doses of from 20 — 80 mg/day 
for the treatment of anovulatory infertility, and at doses from 10—40 mg/day for the treatment of 
breast tumors. A similar regime is appropriate for the administration of a compound of formula I, most 
20 conveniently in the form of a pharmaceutical composition. 

According to a further feature of the invention, there Is provided a pharmaceutical composition 
comprising a compound of formula I or a pharmaceutically acceptable acid-addition salt thereof, 
together with a pharmaceutically acceptable diluent or carrier. 

The composition may be in a fomn suitable for oral or parenteral administration. A tablet or 
25 capsule is a particularly convenient form for oral administration, and such a composition may be made 
by conventional methods and contain conventional exciplents. Thus a tablet could contain diluents, for 
example mannitol or maize starch, disintegrating agents, for example, alginic acid, binding agents, for 
example methylcellulose, and lubricating agents, for example magnesium stearate. 

A composition for oral administration may conveniently contain from 5 — 50 mg. of a compound 
30 of formula I, preferably 5 — 20 mg. 

The invention is illustrated but not limited by the following Examples: — 

Example 1 

A mixture of 1-(p-^imethylaminoethoxyphenyl)-rra/)s-1-p-hydroxyphenyl-2-phenylbut-1-ene 
35 (1.0 g.), acetic anhydride (25 ml.) and anhydrous sodium acetate (0.5 g.) is heated under reflux for 30 
minutes, cooled and poured into ice-water. The mixture is made alkaline with aqueous ammonium 
hydroxide solution and extracted with ethyl acetate. The extract is dried, evaporated to dryness and the 
residue is crystallised from petroleum ether (b.p. 80 — 100°C). There is thus obtained 1 -(^-^-dimethyl- 
ami nbethoxyphenyl)-rra/7S-1-p-acetoxyphenyl-2-phenyl but- 1 -en e, m.p. 108 — 1 10°C. 
^ The process described above is repeated using the appropriate but-1-ene derivative and the 
appropriate acid anhydride, and there are thus obtained the compounds of Formula I (in all of which R' 
and are both methyl, n is 2 and R^ is ethyl) described in the following table; — 



45 


R* 


R5 


isomer 


m.p.(^C.) . 


60 


H 


methyl 


els 


70—74 




H 


ethyl 


trans 


91—93 




4-methyl 


methyl 


trans 


106—108 


65 


4-m ethyl 


methyl 


cis 


68—70 




4-acetoxy 


methyl 


trans 


96—99 


60 


4-ethyl 


methyl 


trans 


74 




4-ethyl 


methyl 


cis 


78 



65 
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Example 2 

Benzoyl chloride (0.3 ml.) is added to a cooled solution of 1 -(p-^di methyls mi noethoxypheny !)- 
fra/75-1-p-hydroxyphenyl-2-phenylbut-1-ene (0,4 g.) in pyridine (3 ml.) and the niixture is kept at 0«C. 
for 1 7 hours and then poured into water. The mixture is extracted with ether and the extract is dned and 
6 evaporated to dryness The residue is dissolved in petroleum ether (b.p. 80-1 OO^C.) and the solution 
is allowed to evaporate slowly. The residue crystallises and consists of 1-(p-^-dimethylammoethoxy-. 
phenyl)-fran5-1-p-benzoyloxyphenyl-2-phenylbut-1-ene, m.p. 96— 98«»C. 

The process described above Is repeated using the appropriate acyl chloride and the appropriate 
1-p-dialkylaminoalkoxy-1-p-hydroxyphenyl-2-phenylaIk-1-ene derivative as starting materials and 
10 there are thus obtained the- compounds described in the following tables:^ 

Tabic 1: Compounds have Formula I wherein R' and are both methyl, n is 2, R^ is ethyl and R* is 
hydrogen: — 



IS 


R5 


Isomer 


m.p.(°C.) 




phenyl 


cis 


1 40 — 1 42 


20 


2-tolyl 


trans 


1 1 5 — 1 1 7 • 




4-tolyl 


trans 


108—110 




4-tolyl 


cis 


109—111 


25 


4-methoxyphenyl 


trans 


117—118 




4-methoxyphenyI 


cis 


118 


30 


2-chlorophenyl 


trans 


108—110 




3-chlorophenyl 


trans 


76—78 




4-chlorophenyl 


trans 


80—82 


35 


4-chlorophenyl 


cis 


90—92 




4-bromophenyl 


trans 


94—96 


40 


4-bromophenyl 


cis 


94 




2,6-dichlorophenyl 


trans 


135—137 


46 


isopropyl 


trans 


104—107 



Table 2: Compounds have Formula 1 wherein n is 2 and is unsubstituted phenyl. 



SO . 


R^ 


- R^ 


R' 


R^ 


Isomer 


m.p.(°C.) 




methyl 


methyl 


isopropyl 


H 


trans 


120—124 




methyl 


methyl 


ethyl 


2-m ethyl 


trans 


125 


55 


methyl 


methyl 


ethyl 


4-methyl 


trans 


113—115 




methyl 


methyl 


ethyl 


4-ethyl 


trans 


173 


60 


methyl 


methyl 


- ethyl 


4-ethyI 


cis 


95 




methyl 


methyl 


ethyl 


3-chloro 


trans 


(oil) 


65 


ethyl 


ethyl 


ethyl 


4-methoxy 


trans 


99—101 
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Example 3 

A solution of 1-(p-^imethylaminoethoxyphenyl|-frans-1-p-hydroxyphenyl-2-phenylbut-1-ene 
(0.77 g.) in tetrahydrofuran (1 5 ml.) Is added to a stirred suspension of sodium hydride (0.5 g.) in tetra- 
hydrofuran (10 ml.) and the mixture is stirred at laboratory temperature for 30 minutes. The solution is 

B removed by pipette from the excess of sodium hydride and to this solution is added a solution of 2- 
ethylbenzoyl chloride (0.45 g.) in tetrahydrofuran (3 ml.). The mixture is stirred at laboratory tempera- 
ture for 1 5 minutes, diethyl ether (30 ml.) is added and the solution is washed with saturated aqueous 
sodium bicarbonate solution and then with water. The ethereal solution is dried and evaporated to 
dryness and the residue is crystallised from hexane. There is thus obtained 1 -(p-^-dimethylamino- 

ro ethoxyphenyl)-traA75-1-(2-ethylbenzoyloxyphenyl)-2-phenylbut-1-ene, m.p. 77 — 78**C. 

The process described above Is repeated using the appropriate acid chloride, in place of 2-ethyl- 
benzoyl chloride, and there are thus obtained the compounds of formula 1 (in all of which R' and are 
both methyl, n Is 2, is ethyl and R* is hydrogen) described in the following table: — 



R5 


isomer 


m.p.(°C.) 


2-tolyl 


cis 


95—98 


2,6-dichlorophenyI 


trans 


126—127 


4-cyanophenyl 


trans 


172—174 


methoxymethyl 


trans 


-81-83 


methoxymethyl 


cis 


70—72 


benzyl 


cis 


84—86 


benzyl 


trans 


100—102 


t-butyl 


trans 


118—119 



35 

Example 4 

A solution of phenyl isocyanate (0.298 g.) in dry /V^/V-dimethylformamide (2 ml.) is added during 
10 mfnutes to a stirred solution of 1-(p-^-dimethyIaminoethoxyphenyl)-f/'ans-T-p-hydroxyphenyl-2- 
phenylbut-1-ene (0,774 g.) and triethylamine (0-02 g.) In dry A/,A/-dimethylformamide (5 ml.) which is 

4Q cooled to 0°C. The mixture is stirred for 1 5 minutes at 0°C. and then for 17 hours at laboratory tem- 
perature, diethyl ether (30 ml.) is added and the mixture is washed three times with water (20 mi. each 
time), dried and evaporated to dryness. The residue is crystallised from cyclohexane and the solid 
product dissolved in methylene chloride^ The mixture is filtered, the filtrate is evaporated to dryness 
and the residue is stirred with cold methanol. The mixture is filtered and there is thus obtained as 

45 solid residue l-(p-^-dimethylaminoethoxyphenyl)-fr5ns-1-(p-A/-phenylcarbamoyloxyphenyl)-2-phenyl- 
but-1-ene, m.p. 145 — 146^0. 

The process described above is repeated except that methyl or propyl Isocyanate is used in place 
of phenyl isocyanate. There are thus obtained the compounds of formula I (in ad of which R^ and R^ are 
both methyl, n is 2, R? is ethyl and R* is hydrogen) described in the following table: — 

so 



R5 


isomer ' 


m.p.(°C.) 


methylamino 
propylamino 


trans 
trans 


130—131 
98—100 



65 



6 



20 



30 



35 



0011 372 

Claims for the Contracting States: BE CH DE FR GB IT LU NL SE 

1. An alkene derivative of the formula: — 



10 



,S OCOR^ 




(I) 



wherein either R' is a hydrogen atom or ar> alkyI radical of 1—4 carbon atoms and is an alky! radical 
of 1—4 carbon atoms, or R' and are joined together with the adjacent nitrogen atom to form a 5- or 
6-membered heterocyclic radical; n is 2, 3, 4, 5 or 6; R=' is a halogen atom or an alfcyl radical of -4 
carbon atoms; R* is a hydrogen or halogen atom, or a hydroxy or alkyI or alkoxy radical each of 1—* 
carbon atoms or is the buta-1 ,3-dienyl radical such that together with the benzene ring It forms a 
n^phthyl radical o[ r* has the formula -OCOR=; and R« is an alkyI radical of 1 to 1 0 carbon atoms or 
an alkoxyaikyi radical of 2 to 10 carbon atoms, or has the formula 



26 (r6)_ 

-(CHJ„ 



wherein m is 0, 1, 2, 3 or 4, wherein is a hydrogen or halogen atom or a cyano, or alkyI or alkoxy 
radical each of 1 — 4 carbon atoms, and wherein p is 1 , 2 or 3; or has the formula — NHR^ wherein 
R^ is an alkyI radical of 1 to 10 carbon atoms or R' has the formula 

wherein m, p and R« have the meanings stated above, or a pharmaceutically-acceptable acid-addition 
33 It thereofi 

2 An alkene derivative as claimed in claim 1 wherein R^ and R^ are both methyl or both ethyl 
radicals R^ is the methyl, ethyl or propyl radical, R* Is the hydrogen, fluorine, chlorine or bromine atom 
or the methyl, ethyl or methoxy radical, R^ is the methyl, ethyl, isopropyl, t-butyl, methoxymethyl, 
phenyl 2-tolyl, 4-tolyl, 2-ethylphenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 4-bromo- 

45 phenyl' 4-methoxyphenyl, 4-cyanophenyl, benzyl, methyiamino, propylamino or anihno radical and 
wherein n is 2, 3, 4 or 5, or a pharmaceutical ly acceptable acid-adcfrtion salt thereof. 

3 An alkene derivative as claimed in claim 2 wherein R^ and R^ are both methyl radicals, R' is the 
ethyl radical R* is the hydrogen atom or the chlorine atom or the methyl or ethyl radical in the 4- 
position, wherein R^ is the methyl, ethyl, isopropyl or phenyl radical and wherein n is 2, or a pharma- 

50 ceutically-acceptable acid-addition salt thereof. ^_ . . „ acetoxvohenvl - 2 - p - 

? ene or ^ (p-/ dimethylaminoethoxyphenyl) - trans - 1 - p - prop.onyloxyphenyl - 2 - phenyl - 

55 but - 1 -ene. ^^^^ i.(p-A-dimethyfaminoethoxypfienyD-rran5-1-p-acetoxyphen^ 

phenylbut-1 -ene or 1 -(p-/5-dimethylaminoethoxyphenyl)-f/-ans-1 -p-benzoyIoxyphenyl-2-p-tolylbut-1 - 

6 A process for the manufacture of an alkene derivative, claimed in any of claims 1 to 5, or a 
60 pharmaceutically-acceptable acid-addition salt thereof, which compnses either 
(a) the acylation of an alkene derivative of the formula:— 



55 



7 



0011 372 



r''r2n(ch„) 



10 




(II) 



wherein R^ R* and n have the meanings stated in clainn 1 with an acylating derivative obtained 

from an acid of the formula R^COOH, wherein R^ has the meaning stated in claim 1 or, when R has the 
formula — NHR^ the reaction of said alkene derivative with an isocyanate of the formula R NLU: or 
/5 (b) the dehydration of an alkanoi of the formula: — 



0r2n.{CH^) .0— / \c(OH),CH— / ^ 



20 



25 



R^R'^N-CCHgj^.O-^ ^C(OH).CH — (lit) 




wherein R' R^ R^ R^ R^ and n have the meanings stated above, with an acid 
whereafter the' alkene derivative may be separated into its cis- and rrans-isomers; 
30 and whereafter an alkene derivative in free base form may be converted mto an acid-addifion salt 

thereof by reaction with an acid. ... ^ 

7 A pharmaceutical composition which comprises an alkene denvative or a pharmaceutica y- 
acceptable acid-addition salt thereof claimed in any of claims 1 to 5, together with a pharmaceutically- 
acceptable diluent or carrier. 



35 



Claims for the Contracting State: AT 

1. A process for the manufacture of an alkene derivative of the formula:— 



40 



45 



so 



r1r2n.{CH^) .0 




OCOR^ 



wherein either R^ is a hydrogen atom or an alky! radical of 1 — 4 carbon atoms and R^ is an alkyi radical 
of 1 — 4 carbon atoms, or R] and R^ are joined together with the adjacent nitrogen atom to fonn a 5- or 
6-membered heterocyclic radical; n Is 2, 3, 4, 5 or 6; R^ is a halogen atom or an alkyI radical of 1 — 4 
carbon atoms; R* is a hydrogen or halogen atom, or a hydroxy or alkyI or alkoxy radical each of 1 — 4 
55 carbon atoms, or is the buta-1,3-dienyl radical such that together with the benzene ring it forms a 
naphthyl radical, or R^ has the formula — OCOR^; and R^ \s an alkyI radical of 1 to 1 0 carbon atoms or 
an alkoxyalkyi radical of 2 to 10 carbon atoms, or R^ has the formula 

wherein m is 6, 1, 2, 3 or 4, wherein R® is a hydrogen or halogen atom or a cyano, or alkyi or alkoxy 
radical each of 1—4 carbon atoms and wherein p is 1 , 2 or 3 or R^ has the formula — NHR^, wherein 
€5 is an alkyI radical of 1 to 10 carbon atoms or R^ has the formula 
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^ Wherein m, p and R« have the meanings stated above, or a pharmaceutically-acceptable acid-addition 
salt thereof, characterised by either 

(a) the acylation of an alkene derivative of the formula: — 



0r2n(CH2)„O c = C 



10 

// // 

(II) 



15 



(b) the dehydration 6f an alkanol of the formula:— 




r1r2n.(CH2)„.0— ^^|^C(OH).CH— „„) 



30 




3S Wherein R', H\ R', R*. R' and n have the meanings stated above, with an acid, 
whereafter the all<ene derivative may be separated into its cis- and trans-isomers; 
and whereafter an allcene derivative in free base form may be converted into an acid-addition salt 



thereof by reaction with an acid. ... , ^. , . 

2. A process for the manufacture of an alkene derivative of the formula:— 



40 



4S 



SO 



(I) 




wherein R' and R* are both the same alkyi radical of 1-4 carbon atoms, wherein R' is an alkyi radical 
of 1-4 carbon atoms, wherein R* is hydrogen or is a halogen atom or an alkyi "d'cal of 1-4 carbon 
ntoms wherein R^ Is methyl, ethyl, isopropyl or phenyl and wherein n is 2, 3, 4 or 5, or a pnarma- 
55 Scali?accTptable add addition ^It thereof, characterised by the acylation of an alkene denvative of 



the fonmula: — 



rVn(CH2)„0-// ,\V-r.= c— // ^ CD 



60 



65 
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wherein R\ R^ R** and n have the meanings stated above, with an acyiating derivative obtained from 
an acid of the formula R^COOH, wherein R^ has the meaning stated above, 
whereafter the alkene derivative may be separated into its cfs- and fra;75-isomers. 

s Patentanspruche fur die Vertragsstaaten ; BE CH DE FR GB IT LU NL SE 



1. All<enderivat der Formal 



10 



16 




(1) 



20 

worin entweder R^ fur ein Wasserstoffatom oder ein Alkylradikal mit 1 bis 4 Kohlenstoffatomen steht 
und R^ fur ein Alkylradikal mit 1 bis 4 Kohlenstoffatomen steht oder R' und R^ miteinander yerbundeti 
sind und mit dem benachbarten Stickstoffatom ein 5- oder 6-gIiedriges heterocyclisches Radikal bilden; 
n fur 2, 3, 4, 5 oder 6 steht; R^ fur ein Halogenatom oder ein Alkylradikal mit 1 bis 4 Kohlen- 
stoffatomen steht; R* fur ein \"'asserstoff- oder Hafogenatom oder ein Hydroxy- oder AlkyI- oder Alkoxy- 
2* radikal mit jeweils 1 bis 4 Kohlenstoffatomen oder das Buta-l,3-dienylradikal, welches gemeinsam mit 
dem Benzolring ein Naphthyl radikal bildet, steht oder R^ die Forme! — OCOR^ aufweist; und R^ fur ein 
Alkylradikal mit 1 bis 10 Kohlenstoffatomen oder ein Alkoxyalkylradikal mit 2 bis 10 Kohlen- 
stoffatomen steht oder R^ die Former 



35 



40 



4S 



SO 



aufweist, wobe! m fur 0, 1, 2, 3, oder 4 steht, R«-fur ein Wasserstoff- oder Halogenatom oder ein 
Cyano- oder ein Alkyloder AlkoxyradikaJ mit jeweils T bis 4 Kohlenstoffatomen steht und p fur 1 , 2, oder 
3 steht, Oder R^ die Formel — NHR^ aufweist, worin R^ fur ein Alkylradikal mit 1 bis 10 Kohlen- 
stoffatomen steht, Oder R^ die Formel 

♦ u ^* m'I?"'!?'^^?] Anspruch 1, worin Ri und beide fur Methyl- oder beide fQr AthvlradJkale 
^tf't', ^^^t P^°Py'^dlkal steht, fQr das Wasserstoff- FluirrChtoTo^^^^ 
Bromatom oder das Methyl-, Athyl-, oder Methoxyradikal steht R» fOr das Methyl- Athvl- Isooronvr t 

4S™ntr'2:t' '''T'-' f-''^;; 2-Athylphenyl-, 2-Chlor?phl'vS^%£rS;i^ 

4-ChlorophenyK 4-Bromophenyl-, 4-Methoxyphenyl-, 4-Cyanophenyl-, Benzyil. Methylamino- 

AthVlr|K^,X^^^^^ 

Oder et .h!r u ^'''^ '^"P^^P^'' Phenylradlkal steht und n«r 2 steht 

Oder em pharmazeutisch zulassiges Saureadditionssalz davon. 

,=„ 1 "^'s^yerbindung 1 -(p-^-Dimethylaminoathoxyphenyl)-trans-l -p-acetoxyphenvl-2-D-tol vlbut-1 - 

arninoathoxyphenyl)-trans-1 -p-benzoyloxyphenyl-2-phenylbut-1 -en oder 1 -(p^fl-D imetKino- 
athoxYphenyl)-trans-1-p-proplonyloxyphenyl-2-phenylbut-l-en. IP />-uimeinyiam.no 

nh»„.fh..*R'® Verblndung 1-(p-/5-Dimethylanfiinoathoxyphenyl)-trans-1-p-acetoxyphenyl-2-p-athyl- 
phenylbut-1-en Oder 1-(p-/*-Dimethylamlno§thoxyphenyI)-trans-l-p-benzoyloxyphenyl-2-p-tolylbut-1- 
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6. Verfahren zur Herstellung eines Alkenderivats nach einem der Anspruche 1 bis 5 oder eines 
pharmazeutisch zulassigen Saureadditionssalzes davon, dadurch gekennzelchnet daB entweder 
(a) ein Alkenderivat der Formel 



45 



50 



65 



60 



R^R^>J (CHg )^0 —^~^C = C — 



(II) 

70 




15 

worin R\ R^ und n die in Anspruch 1 angegebenen Bedeutungen besitzen, mit einem acylieren- 

den Derivat acyliert wird, das sich von einer Saure der Formel R^COOH ableitet worin R^ die in An- 
spruch 1 angegebene Bedeutung besitzt oder, wenn R^ die Formel — NHR^ besitzt, dieses Alkenderivat 
mit einem Isocyanat der Forme! R^NCO umgesetzt wird; oder 
20 (b) ein Alkanol der Formel 



25 



30 



R^N.tCHg )^ .0 C(OH),CH --^J^ 




(III) 



worin R^ R^ R^ R^ R® und n die oben angegebenen Bedeutungen besitzen, mit einer Saure dehydrati- 

35 wora^'das Alkenderivat in cIs- und trans-lsomere getrennt warden kann; und • 
worauf ein Alkenderivat rn der freien Basenform durch Umsetzung mit emer Saure In em baure- 
additionssalz umgewandelt werden kann. , ^ . -j • * ^ • u k 

7. Pharmazeutische Zusammensetzung, welche em Alkenderivat oder em pharmazeutisch zuias- 
siges Saureadditlonssalz davon nach einem der Anspruche \ bis 5 zusammen mit einem pharmazeu- 

40 tisch zulassigen Verdunnungsmittel oder Tragermittel enthalt 

Patentanspruche fur den Vertragsstaat: AT 

1. Verfahren zur Herstellung eines Alkenderivats der Formel 




OCOR^ 



worin entweder R' fur ein Wasserstoffatom oder ein Alkylradikal mit 1 bis 4 Kohlenstoffatomen steht 
und R2 fur ein Alkylradikal mit 1 bis 4 Kohlenstoffatomen steht oder R^ und R^ miteinander veriaunden 
sind und mit dem benachbarten Stickstoffatom ein 5- oder 6-gliedriges heterocyclisches Radikal biiden; 
n fur 2, 3, 4, 5 oder 6 steht; R^ fur ein Halogenatom oder ein Alkylradikal mit t bis 4 Kohlen- 
stoffatomen steht; R* fur ein Wasserstoff- oder Halogenatom oder ein Hydroxy- oder AlkyI- oder Alkoxy- 
radikal mit ieweils 1 bis 4 Kohlenstoffatomen oder das Buta-1 ,3-dienylradikal, welches gemeinsam mit 
dem Benzolring ein Naphthylradikal bildet, steht oder R* die Formel — OCOR^ aufweist; und fur em 
Alkylradikal mit 1 bis 10 Kohlenstoffatomen oder ein Alkoxyalkylradikal mit 2 bis 10 Kohlen- 
55 stoffatomen steht oder R^ die Formel 



1 1 



5 



fO 
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aufweist wobei m fur 0, 1 , 2, 3 oder 4 steht, R" fur ein Wasserstoff- oder Halogenatom oder ein Cyant^ 
Oder ein'Alkyloder Alkoxyradikal mit jeweils 1 bis 4 Kohlenstoffatomen steht und p ftir 1, 2 oder 3 
St Oder R= die Formel -NHR^ aufweist, worin R' fur ein Alkylradikal mit 1 bis 10 Kohlenstoff- 
atomen steht Oder R^ die Formel 



-(CHJ, 



(r6)_ 



ts 



20 



aufweist wobei m, p und R« die oben angegebenen Bedeutungen besitzen; oder eines pharmazeutisch 
zulassigen SSureadditionssalzes davon, dadurch gekennzeichnet daB 
a) entweder ein AFkenderivat der forme! 

r1r2n(CH2)„0-<^-C=C— (,„ 




26 



worin R^ R^, R* und n die oben angegebenen Bedeutungen besitzen, mit einem acylierenden Derivat 
acyliert wird, das sich von einer Saure der Formel R^COOH ableitet, worin R^ die oben angegebene Be- 
deutung besitet, oder, wenn R^ die Formel — NHR' besitzt, dieses Alkenderivat mit einem Isocyanat der 
Formel R^NCO umgesetzt wind; oder 
b) ein Alkanol der Formel 

35 



R^N.(CHg)^ ,0 C(OH) -CH 



\ / (in) 




<s OCOR^ 

worin R\ R*, R^ R^ R^ und n die oben angegebenen Bedeutungen besitzen, mit einer S§ure de- 
hydratisiert wird, * , . 

worauf das Alkenderivat in seine cIs- und trans-lsomere getrennt werden kann; und 
so worauf ein Alkenderivat in der freien Basenform durch Umsetzung mit einer Saure in ein Saure- 
additionssaiz uberfuhrt werden kann. 

2. Verfahren zur Herstellung eines Alkenderivats der Formel 

55 

' (») 

60 




OCOR^ 



65 



:i2 
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worin und jeweils fur das gleiche Alkylradikal mit 1 bis 4 Kohlenstoffatomen stehen, R^ fur ein 
Alkylradikal mit 1 bis 4 Kohlenstoffatomen steht R* fur Wasserstoff oder ein Halogenatom oder ein 
Alkylradikal mit 1 bis 4 Kohlenstoffatomen steht, R^ fur IVIethyl, Athyl, Isopropyl oder Phenyl steht und n 
fur 2, 3, 4 Oder 5 steht, oder eines pharmazeutisch zulassigen Saureadditionssalzes davon, dadurch 
s gekennzeichnet daS ein Alkenderivat der Formel 



iO 



IS 



r1r2n(CH2)^0 -.^^^^y~ c = C 




(II) 



worin R' R' R* und n die oben angegebenen Bedeutungen besitzen, mit einem acylierenden Deri- 
Tt das 'sich von einer SSure der Formel R^COOH ableitet, worin R^ die oben angegebene Bedeutung 

20 besltzt, acyliert wird, - ^ ^ * ^ 

worauf das Alkenderivat in seine cis- und trans-lsomere getrennt werden kann. 

Revendications pour »es Etats contractants: BE CH DE FR GB IT LU NL SE 

26 1. Un d^fwi alcenique de formule: 



30, 



3S 




(I) 



dans laquelle R' est un atome d'hydrogdne ou un radical alkyle ayant 1 d 4 atomes de carbone et R^ est 
un radical alkyle ayant 1 § 4 atomes de carbone, ou bien R^ et R^ forment conjointement avec I'atome 

40 adjacent d'azote un radical h6t6rocyclique pentagonal ou hexagonal, n est §gal d 2, 3, 4, 5 ou 6r R^ est 
un atome d'halog^ne ou un radical alkyle ayant 1 d 4 atomes de carbone; R"* est un atome d'hydrogene 
ou d'halog6ne, ou un radical hydroxy ou alkyle ou alkoxy ayant chacun 1 d 4 atomes de carbone. ou 
repr6sente le radical buta-l,3-di§nyle de manidre qu'il forme conjointement avec le noyau benz6nique 
un radical naphtyle, ou bien R^ r^pond § la formule — OCOR^; et R^ est un radical alkyle ayant 1^10 

45 atomes de carbone ou un radical alkoxyalkyle ayant 2^10 atomes de carbone, ou bien R^ r6pond d la 
formule: 



flans laauelle m est 6aal 3 0, 1, 2, 3 OU 4, R« est un atome d'hydrogdne ou d'halogSne ou un radical 
Sor?ikylTou'*al&^^^ 1 i4atomesdeoarboneetpest6gaia 1.2ou3;ou^^^^^ 

55 ripond a la formule -NHR' dans laquelle R' est un radical alkyle ayant 1 S 1 0 atomes de carbone, ou 

bien R' r6pond d la formule: 

dans laquelle m, p et R« ont les definitions indiquies ci-dessus, ou un sel d'addition d acide 
pharmaceutiquement acceptable de ce d6riv6. . ^ ^- i 

2 Un d6riv6 alcinique suivant la revendication 1, dans lequel R' et R^ sont tous deux un radical 
65 mfithyle ou tous deux un radical §thyle, R^ est le radical m6thyle, ethyle ou propyls, R* est un atome 



13 



0011 372 



d'hydrogdne, de fluor, de chlore ou de brome ou le radical m6thyle, ^thyle ou m6thoxy, est le radical 
m6thyle, ethyle, isopropyle. tertio-butyle, m§thoxym6thyle, ph6nyle, 2-tolyIe, 4-tolyle, 2-6thylph6nyle, 
2-chloroph6nyle, 3-chloroph§nyle, 4-chloroph6nyle, 4-bromophenyle, 4-m6thoxyphenyle, 4-cyano- 
phenyle, benzyle methylamino, propylamino ou anilino et n est 6gaf a 2, 3, 4 ou 5, ou un sel d'addition 

5 d'acide pharmaceutiquement acceptable de ce d^rivd. 

3. Un d6riv§ alc6nique suivant la revendication 2, dans lequet R' et R' sent tous deux un 
radical m§thyle, est le radical 6thyle, R* est un atome d'hydrog§ne ou un atome de chlore ou le 
radical m6thyle ou 6thyle en position 4, R^ est le radical m6thyle, 6thyle, Isopropyle ou phenyle et n est 
egal d 2, ou un sel d'addition d'acide pharmaceutiquement acceptable de ce d6rlv6. 

id 4. Le 1-(p-^-dim6thylamino6thoxyph6ny!)-fra/rs-l-p-ac6toxyph6ny(-2-p-tolylbut-1-dne, le'l-{p-^- 
dimethyIamlno§thoxyph6nyl)-trans-1 -p-acetoxyph6nyl-2-ph6nyibut-1 -dne, le 1 -(p-^dim6thylamino- 
§thoxyph6nyl)-fran5-1 -p-benzoyloxyphenyl-2-phdnylbut-l -dne ou le 1 -(p-^-dimethylaminoethoxy- 
phenyl)-£rans-1 -p-propionyloxyph6nyl-2-ph6nyIbut-l -6ne. 

5. Le 1-{p-^-dim6thylamino6thoxyph6nyl)-fra/7S-l-p-ac6toxyph6nyl-2-p-6thylph6nytbut-1-dne ou 
15 le 1 -(p-^-dim6thy!amino6thoxyph6nyl)-frfl/js-1 -p-benzoyloxyphenyl-2-/?-tolylbut-1 -6ne. 

6. Proced§ de production d'un derive alc^nique suivant I'une quelconque des revendications 1 i 5 
ou d'un sel d'addition d'acide pharmaceutiquement acceptable de ce d6riv§, qui comprend 

(a) Tacylation d'un d6riv6 alc^nique de formule: 



20 



25 




dans laquelle R\ R^ R* et n ont les definitions donn^es dans la revendication 1 , avec un deriv6 
acylant obtenu d partir d'un acide de formule R^COOH, dans laquelle R^ a la definition indiquee dans la 
revendication 1, ou bien, lorsque R^ r§pond d la formule — NHR^, la reaction dudit d6riv6 aicenlque avec 
un isocyanate de formule R^NCO; ou 

(b) la d^shydratation d'un alcanol de formule: 



40 



45 




dans laquelle R\ R^ R^ R^ R^ et n ont les definitions indiqu6es ci-dessus, avec un acide 

apres quoi le derive alc^nique peut etre divis^ en ses isomeres cis et trans; puis un derive 
^ alc^nique sous la forme de la base libre peut §tre converti en un sel d'addition d'acide par reaction avec 
un acide. 

7. Composition pharmaceutique, qui comprend un derive alc^nique ou un sel d'addition d'acide 
pharmaceutiquement acceptable de ce d6riv^ suivant I'une quelconque des revendications 1 d 5, en 
association avec un diluent ou excipient pharmaceutiquement acceptable. 

55 



60 



65 
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Revendications pour i'Etat contractant: AT 

1. Proced§ de preparation d'un d6riv6 alc6nique de formule: 

5 r"^ 
r1r2n.(CH2)^.0-/^)— C=C -J~K 



10 



15 



20 



25 



30 



(I) 



OCOR^ 



dans laauelle est un atome d'hydrog^ne ou un radical allcyle ayant 1 h 4 atomes de carbone et R^est 
2n raS ^ ^ 4 atomes de carbone, ou bien et R^ ^^rment conjomtement ave^^^^ 

oHiQ^«nt ri'a^ote un radical h^t^rocyclique pentagonal ou hexagonal; n est 6gal d 2, 3, 4. 5 ou 6, R est 
adjacent d azote un^ ayant h 4 atomes de carbone; R^ est un atome d'hydrogene 

H'h^Ll^ifou un radi(^ hVdra^^^^ alK ou alkoxy -ayant chacun 1 ^ 4 atomes de carbone, ou 
°" t ^^t r^^^^^ qu'il forme conjbintement avec le noyau ben26nique un 

repi^sente le ra^^ buta-1 3 c^^^^^^^ ^onB^ ^ ^j.^^, 3,^^,^ 1 ^ 10 

aSmJs de'^^^^^^^^ LK^^^^^^^ ^ 1 0 atomes de carbone, ou bien R« repond ^ la 

formule: 

dans laquelle m est 6gal d 0, 1, 2. 3 ou 4, R« est un atome d'hydrogdne ou d'tialogdne ou un radical 
cyano ou alkyle ou alkoxy ayant chacun 1 i 4 atomes de carbone et p est ^gal ou 3, ou bien R 
r6pond d la formule — NHR^ dans laquelle R' est un radical alkyle ayant 1 k 10 atomes de carbone, ou 
bien R^ repond k la formule: 

dans laquelle m, p et R* ont les definitions indiquees ci-dessus, ou d'un sel d'addition d'acide 
pharmaceutiquement acceptable de ce d6rive, caract6ris6 par 
(a) I'acylation d'un d§riv6 alc6nique de formule: 



so ^^?S^ r3 \«»/ 




(II) 



dans laquelle R^ R^ R^ R* et n ont les definitions indiquees ci-dessus, avec un derive acylant obtenu d 
partir d'un acide de formule R^COOH, dans laquelle R^ a la definition donnee ci-dessus, ou bien lorsque 
R5 repond d la formula — NHR^ reaction dudit derive alcenique avec un isocyanate de formule R NCO; 



60 ou 

(b) la deshydratation d'un alcanol de formule: 



65 
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6 




(III) 



dans laquelle R\ R*, R^ et n ont les definitions indiquees ci-dessus, avec un aclde, 

aprSs quoi le d§rivd alc^nique peut §tre divis§ en ses isomSres cis et trans; 
puis un d6riv^ alc^nique sous ta forme de la base fibre peut etre convert! en un sel d'additlon 
d'acide par reaction avec un acide. 
ts .2. ProcSd^ de preparation d'un d^riv^ alcenique de formula: 



20 



25 




dans laquelle R^ et repr^sentent tous deux le mgme radical alkyle ayant 1 d 4 atomes de carbone, R^ 
30 est un radical alkyle ayant 1^4 atomes de carbone, R* est un atome d'hydrogdne ou un atome 
, d'halogine ou un radical alkyle ayant 13 4 atomes de carbone, R^ est un radical methyle, 6thyle, iso- 
propyle ou ph6nyle et n est 6gal d 2, 3, 4 ou 5, ou d'un sel d'addition d'acide pharmaceutiquement 
acceptable de ce dirivd, caract^nse par j'acylation d'un dinv6 alc6nique de formule: 



35 



40 




OH 



45 

dans laquelle R\ R^ R^ R* et n ont les definitions Indiquees ci-dessus, avec un derive acylant obtenu a 
partir d'un acide de formule R^COOH, dans laquelle R° a la definition indiqu6e ci-dessus, 
aprds quoi le ddrivd alcSnique peut €tre divts6 en ses isomdres cis et trans. 

so 
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